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MATHCRAFT 


Latest addition to extra eurricular Math- 
ematies activities, is the newly-formed 
Mathcraft Club, under the guidance of Mr. 
S. E. Sklar, of the Math Department. This 
group gives mathematically and construc- 
tively inclined students the opportunity to 
combine their talents in the construction of 
models, instruments, diagrams, ete., which 
illustrate mathematical principles and ap- 
plications. Much of the work of the group 
will be incorporated into a “Mathematics 
Museum”, to be sponsored by the club. 

Membership in the club is open to all 
interested Technites. Meetings are held 
each Wednesday afternoon in 555 during 
which the members plan, discuss, and work 
on their various projects. 

President of the Matheraft Club, is J. 
Lucker, of A62; and S. Alford, of B71, 
serves as Vice-President. 

The projects already completed this term 
include: a mechanical device for the tri- 
section of the angle, a demonstration of 
the graphical determination of the center 
of gravity of a triangle, and a model ex- 
plaining the theorem in Solid Geometry 
that the sum of the face angles of a poly- 
hedral angle is less than 360°. Many others 
are planned. 

—J. Horowitz, F42 


MATH CLUB > 


The Math Club is composed of those 
Technites who are interested in studying 
mathematics beyond the ordinary class 
work. 

The club meets every Thursday in 6E5 
under the supervision of Mr. D. Malament. 

Various topics of special interest to the 
boys are discussed by student and faculty 
speakers. 

This term’s officers are: G. Gioumousis, 
C73, president; H, Muskatt, B44, vice-presi- 
dent; and H. Kaufman, B44, secretary. 

—R. Lesem, B42 


ANNOUNCEMENT 

Mr. Julius Freilich, Chairman of the 

Mathematics Department, announces 
the following changes in the require- 
ments for mathematics medals to go 
into effect January 1947: 

(1) COLLEGE PREPARATORY COURSE— 

(a) Gold Medal—awarded to the 
highest ranking student. 

(b) Bronze Medals—awarded only 
to the 30 top ranking students. 
(Regents’ marks in Plane Ge- 
cmetry, Trigonometry, Solid 
Geometry, and Intermediate (or 
Advanced) Algebra must each 
be at least 90%). 

(2) UNIT TECHNICAL COURSES— 

(a) Gold Medal—awarded to 
highest ranking student. 

(b) Bronze Medals—awarded only 
to the 30 top ranking students. 
(Term marks in each of the 
first 4 grades of Mathematics 
must be at least 85%, with a 
minimum of 90% in Math 5 
and 6.) 
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MATH HELP SQUAD 

All the members of this squad are highly 
proficient in mathematics, having estab- 
lished an average of 90% for the previous 
two terms. In addition they have attained 
a weighted average of at least 83% in all 
subjects. | 

The squad is divided into two groups, 
the junior and the senior. The junior group ` 
(grades 1 and 2) meets every Tuesday, 
Wednesday and Thursday in 5W24, The 
senior group (grades 3, 4, 5, 6, 7, 8) meets 
the same days in 5E2. This term’s leaders 
are D., Pagone, B72; J. Bergmann, B71; A. 
Hershfield, B63; and L. Ungar, C61. 

The boys work under the supervision of 
Mr. F. Zuckerman. __A, Seropian, A22 





DEPARTMENT OF MATHEMATICS 
MEDAL AWARDS 


June, 1946 


The Mathematics Department awarded 
medals to students of the graduating class 
who attained 90% or over in every Regents 
Examination: i.e. Plane Geometry, Trigo- 
nometry, Solid Geometry, and Algebra, 
Intermediate or Advanced, 


MATHEMATICS—FOUR YEARS 


Gold Medal 
Hirschfeld, Gerard 


Bronze Medals 


Krag, William 
Kronheim. Sidney 
Prickett, Richard 
Ringler, Marvin 
Blocksberg, Leonard 
Fredel. Lester 
Kalb, Howard 
Kalmar, Jack 


Abath, Frank 
Brickner, Solomon 
Klein, Peter 
Weisstein, Joshua 
Diness, David 
Matcovitch, Thomas 
Rubinstein, Eli 
Sonder, Edward 


Schneider, Charles 


Barcus, William 
D Schorsch, Eugene 


orros, Harry 


Drood, Eugene 
Mayer, Sidney 
Stern, Jay 

Blitz „Bernard 
Eisendorf, Marcus 
Soohoo, Edmond 
McElvery, Richard 
Feder, Jack 
Hirshkop, Raymond 
Pleva, Herbert 
Siegel, Harvey 
VonSpreckelsen, H. 
Eckardt, Hans 
Nerenberg, Howard 
Frank, John 
Gustavson, William 
Levine, Norton 
Levine, Robert 
Meislin, Aaron 
Schlosser, Herbert 
Siegel, Aaron 
Taub, Irving 
Dolgon, Fred 
Gillman, Martin 
Lopatin, Murray 
Sklansky, Jack 
Spool, James 


Bernstein, Jay 
Cohen, Gilbert 
Gardner, Richard 
Gilbert, Irving 
Goebbet, Herbert 
Mevorah, Emanuel 
Monteleone, Joseph 
Mulvihill, Robert 
Sedlacek, Ferdinant 
Voggenreiter, Peter 
Lempel, Joseph 
Plutchok, William 
Scherr, Lawrence 
Teitelbaum, Phillip 
Buell, Clive 
Rosenzveig, Joseph 
Santangelo, Frank 
Zitter, Nathan 
Anderson. Robert 
Feinson. Robert 
Trost, Joseph 
Dreicer, Harry 
Spanier, Lawrence 
Yeager, Robert 
Furst, Frederick 
Prendergast, Kevin 


Selnick, Alfred 


Kimmelman, Norman Bodenheimer, Bert 
Medoff, Jerome Goldverg, Jack 
Morano, Vincent Liebster, Louis 
Temmer, Stephen Miller, Jack 
Dropkin, Herbert Reece, Robert 
Kaplan, Arthur; Simins, Herbert 
Smiley, Irwin Foster, Herman 
Struhl, Joseph Greenberg, Arthur 
Menkis, Murray Lichtenstein, Harvey 
Staffin, Kenneth Arkus, Albert 
White, Jerome Fleischman, Herbert 
Allgaier, Joseph 


MATHEMATICS—THREE YEARS 


Silver Medal 
Scire, Frank 


> Bronze Medals 
Juelich, Otto Lee, Thomas 
Forbes, Robert Grau, Anthony 
Reiss, Donald Endlich, Jack 
Susskind, Herbert Wagner, Herbert 
Geist, Robert Lapides, Melvin 
Lehrer, Alvin Redlich, Robert 
Cohen, Nathaniel Brohinsky, Harold 


Haug, Stanley Salmirs, Seymour 
Morrissey, Francis Neidenberg, Herbert 
Fisher, Bernard Costa, Ronald 


Siegman, Herbert Nelson, Edward 
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THEORY OF RELATIVITY 


It is usually true that a mass of intricate, 
complex machinery seems to rely on one 
simple and stable principle. Probably the 
great mathematical theory of our time is 
based on one of these simple and stable 
principles. 

To illustrate this let us suppose there is a 
man, an excellent swimmer who, is able to 
swim at a constant rate, Again let us 
suppose we have a river with a current 
flowing at the rate R. 

Distances AB and AC are marked off 
parallel and perpendicular respectively to 
the current with AB being equal to AC 
(Fig. 1). Would it take longer to swim 
from A to B to A or from A to C to A? 
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Let S be the man’s rate. From A 
to B his rate would be S—R. From Bto A 
his rate would be S+R. Let d be the distance 
AB. His time from A to B would therefore 
be d/S—R, and from B to A, d/ StR, 
d/S+R+d/S—R would be the total time 
from A to B to A and simplified, the total 
time is 2dS/S'*—R’* or Tı=2dS /S’—R’. 

To swim from A to C (Fig. 2) he would 
have to head for some point to the right of 
C, in order to counteract the current. Sup- 
pose the current stopped and he swam at 
his own rate S to a point D Upon reaching 
D the current resumes and he is carried 
without swimming to C. This would have 
the same effect as his swimming directly to 
C at the rate VS*—R* as shown in the 
right triangle. The distance AC being des- 
ignated by d, his time for the trip to C 
would be d/ v S’—R’. By similar reasoning 
the return trip would also be d/VS*—E’. 
Adding, the total time from A to C to A 
would be 2d/vS’—R’, and simplified: 

T.—2d V S’—R’/S’—R’ 
T,=2dS /S’—R’ 

We assumed § to be larger than R. 
Therefore Si is larger than R’, S’—R? is 
less than S* and vYS’—R* is less than S. 
Therefore the numerator of T, is greater 
than that of Ta, and since the denominators 
are equal, T, is greater than T: 

It is faster for the man to swim across 
stream and back than to swim upstream and 
back. 





Continued on Page Twelve 


DERIVATION OF AERODYNAMIC LIFT 


AND DRAG 


An airfoil or wing is a smooth-surfaced 
body which produces a useful dynamic re- 
action when exposed to an airstream. The 
airfoil may move through a stationary medi- 
um, as is the case with airplanes in flight, 
or remain at rest with an airstream flow- 
ing around it, as in a wind tunnel, Since 
either arrangement embodies the relative 
motion of an airstream moving in the op- 
posite direction to an airfoil, they both re- 
sult in the same dynamic reaction. 

When a flat plate is placed at an acute 
angle to an airstream, a sustaining or lift 
component of force is exhibited. Therefore 
this constitutes an airfoil, because a down- 
ward momentum is given to the airstream 
as it passes over the plate, and hence an 
upward reaction must exist. The plate type 
airfoil is inefficient, however, since the 
streamline flow is disrupted and the result- 
ing turbulence offers excessive resistance for 
the lift afforded. Hence airfoils with curva- 
ture and thickness are used, giving greater 
downward momentum to the airstream and 
decreased turbulence, and also permitting 
enclosed housing of the structural members 
of the wing. 

Because the dynamic reaction upon an 
airfoil is a force accompanying a change 
of momentum of the airflow, Newton's 
second law of motion is directly applicable 
for the calculation of its magnitude. The 
law states that “Change of momentum is 
proportional to the impressed force and the 
time during which it acts and takes place 
in the line of action of that force”, Re- 





ferring to Figure 1, an airstream of cross 
section area S passes across a line AB and 
in time t reaches line A’B’, a unit distance 
(1) away from AB. The volume of air 
passing AB in this time is S times 1 or S. 
Since the velocity of the airstream is equal 
to 1/t, the volume may be expressed as: 

(1) Volume=SVt where S=area in 
square feet, t=time in seconds, V—velocity 
in feet per second. The density of the air, 
p, equals mass divided by volume, from 
which, substituting, 


FORMULAS 


(2) m=p(volume) =pSVt, where m= 
mass in slugs. (1 slug=wt. of 1 ft’ airt 
g or 32.2) 


If an airfoil or wing would be placed a 
line AB deflecting this mass, an acceleratior 
would be imparted to the mass. In accord 
ance with Newton's second law, 

(3) F=kma, where F=force in pounds 
Substituting, the resultant reaction is there 
fore: 

(4) F=(kpSVt) (V/t)=—kpsV*. 

For convenience a single coefficient is em 


Ly------yR 





Fig. 2 


ployed to account for the density of the au 
formula dimensions, airfoil shape, and th 
airfoil’s attitude with respect to the air 
stream, and we obtain: 

(5) F=KSV”. 

This force on an airfoil or wing in a 
airstream is here designated by the: vecto 
CR ih Figure 2. C is the center of pressure 
or c.p., where the aerodynamic forces ar 
considered to be concentrated. It is as 
sumed to be located on the chord line, whic! 
is a straight line drawn between the lead 
ing and trailing edges of the wing. 

Since the forces of lift and drag ar 
merely component forces of the vector C] 
as shown in Figure 2, their formulas ar 

e same except for different coefficients 
+ Therefore, from formula 5, 

(6) Lift=K(x)SV* and Drag=K(y)SV 

Now, in order to obtain the complet 
formulas for lift and drag, all we need t 
do is to find the value of the coefficients 
K(x) and K(y). These values have bee 
worked out by experimentation with variou 
airfoils in wind tunnels. Both are a multi 


Continued on Page Fifteen 
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PYTHAGOREAN TRIPLETS 


In solving problems, consisting of large 
numbers, by the use of the Pythagorean 
Theorem, we find the work long and tedious. 
There is, however, a method which can 
simplify our work under certain conditions, 
that is, if the hypotenuse and an arm of 
a right triangle are given we can find the 
other arm. To do so we use the formula: 
x= (hy.+a.) (hy.—a.) which can be proven 
as follows: 

Let “a” and “b” be the arms of our tri- 
angle and “c” the hypotenuse, then 

+h —c 
E 
a’=(c+b) (c—b) 

Since “e” is the hypotenuse and “b” is 
an arm, the product of the sum and differ- 
ence of these equals the square of the third 
arm, and the third arm equals 

(c+b) (c—b) 

Another interesting fact in right tri- 
angles, where the hypotenuse and an arm 
are consecutive numbers, is, that the sum 
of these equals the square of the third arm. 
In other words in a triangle such as a 5, 
12, 13 right triangle the sides 12 and 13 
when added equal the square of the side 5. 

a= (ctb) (ec—b), as shown above. 

Now since “b” and “c” are consecutive 
numbers, then e=b+1 and e—b=1. Sub- 
stituting 1 for “c—b” we obtain 

a°—c+b 
or the sum of the hypotenuse and an arm 
which are consecutive numbers equals the 
square of the other arm. 

As (b+1)=c we can substitute (b+1) 
for “c” and obtain 

a’=2b+1 

Using this formula we can get a series 

of triangles such as a 3, 4, 5 right triangle, 


a5, 12, 13 right triangle etc. by substituting 
for tg” as follows: 
a—=2br1 
g=2þb+1 
80—2b 
40= b 
a—9, b=40, c—41 


The following list of triangles may be 
obtained: 


a b c 
3 4 5 
5 12 13 
7 24 25 
9 40 41 
11 GU 61 


etc. 

To obtain a series of right triangles where 
the difference between the hypotenuse and 
an arm is two we use the following form- 
ula: 

"—4hb+r4 

Using this formula we get the following 

list of triangles: | 


a b c 
4 3 a 
6 8 10 
8 15 17 
10 24 26 
12 Sie 37 


etc, 


MATHEMATICAL KRISS-KROSS 







ein DE 


Jeck 


leide Ill 
Three-Letter Words— 
Are, sum 
Four-Letter Words— 
Sine, ‚gear, apex, 
Five-Letter Words— 
Pglar, plane, equal, 
chord, phase 
Six-Letter Words— 
Median, pulley, cosine, degree, linear 
Seven-Letter Words— 
Ellipse, oblique, minimum, radical, maxi- 
mum, theorem 


Eight-Letter Words d 
Symmetry, adjacent, integral, exponent 


axis, cone, line 


prism, angle, radii, 


Nine-Letter .Words— 
Hyperbola, isosceles, logarithm, coroll- 
ary, congruent 





In the same manner we can get an infin- 
ite number of formulas from each of which 
a series of right triangles may be derived. 

—E. Barrekette, D52 
—M. Lax, B54 
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Ten-Letter Words— 
Irrational, elliptical 
Eleven-Letter Words— 


Graphically, equidistant, parenthesis 
—C. Papaliolios, C31 
A. Berger, C31 


Ways, 
Solution on Page Twelve 
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« RADICAL AXIS 


The theory of the radical axis is con- 
cerned mainly with tangents drawn from a 
given point to one or more circles. Since 
we cannot draw a tangent to a circle from 
a point inside, it is extremely useful to in- 
troduce a new concept, the power of a point 
with respect to a circle. 

If we are given point P, and circle O 
with radius R, the power of P with respect 
to circle O is defined as 

OP" Ri 

If this point lies outside the eircle the 
definition becomes: the power of a point 
outside a circle is the square of the tangent 
to the circle from that point. 

In Figure 1, we have two circles 
O and 0’, intersecting in A and B. P is 
on the common chord AB, extended. PT 
and PT’ are tangents to the respective 
circles. The power of P with respect to 
circle O is PT”, and with respect to circle 
ON is (PT); 

Then: PT=PAXPB=(FT')? 

Hence: PT’=(PT')’ 

or: PT=PT’ 





ke 1 


The locus of all points whose powers with 
respect to two circles are equal is called 
the radical axis of the two circles. When 
the two circles intersect, as above, the 
radical axis coincides with the common 
chord, extended. To complete the proof of 
this fact, we must show that any point 
from which equal tangents may be drawn 
to the two circles lies on the common chord 
extended. We shall include this in "the 
following theorem: 

The radical axis of two circles, (whether 
they intersect or not), is a straight line 
perpendicular to the line of centers. 

In Figure 2, let the powers of P with 
respect to the two cireles be equal, Draw 
PQ perpendicular to 00’, We shall show 
PQ is the radical axis. 

Given: OP’—R’*=0'P*—(R’)’ 

Then: OP*—O’FP*=R*—(R’')? 

But: OP*=PQ’?+0Q? 

O’F*= PQ’+ 0'Q* 

So: OP*—O'P*—0Q*—0’/Q*= R*—(R’)? 

which is constant 

Therefore: (OQ+0'0) (OQ—O’Q) is con- 
stant 

00’ (O0Q—O’Q) is constant 
OQ—O'Q is constant 





Fig. 2 


Hence: Q is a fixed point on OO’. 

This proves that every point that satisfies 
the condition of equal powers lies on the 
perpendicular PQ. To prove the converse 
merely reverse the steps in the proof. 

An interesting theorem follows by apply- 
ing the idea above to three circles. 

The three radical axes of any three circles 
taken two at a time are concurrent. 

If the circles are intersecting, we may 
restate the theorem: 

The three common chords of three inter- 
secting circles are concurrent. 

The method of proof is similar to the 
proof that the three angle bisectors of any 
triangle meet in a point. In Figure 3, 
the powers of any point on AB with respect 
to circles O and O are equal. Similarıy 
the powers of any point on CD with re- 
spect to circles O and O” are equal. 

At Q, the intersection of AB and CD, the 
powers of Q with respect to O, O’, and O” 
are all equal. In particular Q has the same 
power with respect to O’ and O”, hence Q 
must also lie on the common chord EF. 
This proves the theorem. 


è 





Fig. 3 
» —P. Redmond, C71 








ARITHMETIC 


The different branches of arithmetic—em- 
bition, distraction, uglification, and derision. 
(Alice in Wonderland) 


A mathematician who is not also some- 
thing of a poet will never be a complete 
mathematician, 


Karl Weierstrass 


QUARTER SQUARES 


Quarter squares is a method of multiply 
ing two numbers together. A table i 
necessary to make use of this method, whici 
was probably invented by the Hindus ani 
later used by the Arabs. Quarter square 
is based on the following algebraic form 
ula: 

ab= (at+b)*/4—(a—b)*/4 
It is derived from the following: 
dab—a*+2ab+ b’—a’*+ 2ab—b* 
= (a*+2ab+ b’)—(a*—2ab+b*) 
= (atb)’—(a—b)’ 
ab= (a+b)*/4—(a—b)*/4 

In other words the product of a and ` 
is the difference between a quarter of th 
square of their sum and a quarter of th 
square of their difference. Hence, if w 
have a table of quartered squares we ca 
find the product of two numbers by additio: 
and subtraction. Figure 1 shows a sectio: 
of just such a table. 

x=atb or a—b, and, y=x’/4 

An example of quarter squares is give 

in the following: 


13 [42.25 ||44/484. _ 
14149.  11451506.25 
15156.2511461529. ` 











30x15. a=30, b=15 
atb=301r15>45 
a—b=30—15=15 
45 in x column = 506.25 
15 in x column =— 56.25 





450.00=30x15 
J. Blater published, in 1888, a large tab 
of quarter squares but the device has neve 
attracted wide attention. 
—F. Arnold, B3i 








SQUARE ROOT BY INTERPOLATIO 


Suppose that we wish to find the squaı 
root of 1742. We notice that 40°—1600, an 
45°=2025. Since 1742 lies between 1600 an 
1742, its square root must lie between 4 
and 45. 

Let us arrange our numbers in the fo 
lowing table: 


Square Root Number 
45 2025 
40 +x 1742 
40 1600 


Now we set up the following proportio 
involving the differences between the nun 
hers: 

x:5=142:425 
Solving, 
425x=710 
x—1.7 approximately. 

Hence the square root of 1742 is 41.7. 

This method may be used to give great 
accuracy by repeating the same process i 
often as desired, 


—L. Collins, F53 
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CRYPTOGRAPHY 


During World War I, a soldier by the 
name of Herbert O. Yardley got the idea 
to form a Military Intelligence Division. 
He went to Van Deman, the father of Mili- 
tary Intelligence, to ask if he could form 
a bureau for the decoding of foreign diplo- 
matic messages. Wan Deman consented. 

After its inauguration, code messages 
literally “rolled” into the Division, but 
there were no cryptographers. Since no 
other country had cryptographers to spare, 
he had to pick some of our own scholars who 
appeared to have a superficial knowledge of 
ciphers. 

After a few years of functioning, the Di- 
vision was told by the British that the 
Germans were intercepting all messages 
that passed through the cables and decoding 
them. Yardley was ordered to drop every- 
thing and revise the entire system of War 
Department codes and ciphers. He found 
what was defective and made a new code far 
better than the other one. The official des- 
ignation of the cryptographic bureau became 
MI-8 (Military Intelligence Division, Sec- 
tion Number 8). 

Codes really play a very important part 
in war, Do you remember the sinking of 
the Lusitania? Do you know what brought 
about that mishap? The discovery of the 
eipher which directed this sinking makes 
one of the most interesting cipher stories 
of the war. One day, a message was picked 
up at one of our “listening posts”: 

“Welt: 19 15 warne 175 29 1 stop 175 1 2 
stop durch 622 2 4 stop 19 7 8 stop lix 11 
3456 .” 

This code followed no pattern. Perhaps 
it could have deceived the decoders for a 
long time, had not one person noticed a 
peculiar thing. The day that message was 
received, the German Embassy in Washing- 
ton went on a mad hunt for a copy of the 
1915 New York World Almanac, That book 
proved to be the key to the solution. The 
numbers quoted pages, lines, and words from 
the Almanac for that year. The message 
read: “World 1915; warn Lusitania passen- 
gers through press not voyage across At- 
lantic.” 

As the message said, an ad was put in 
N. Y. papers by the German Embassy. Per- 
haps, by accident, this was run next to an 
ad announcing the sailing of the Lusitania. 
Anyway, the world knows the direct re- 
sults. 

This episode shows that codes are a very 
valuable instrument in war. 

There are two different kinds of visible 
secret writing, ciphers and cryptograms. A 
cipher is a kind of monogram in which the 
initials of a person or persons are inter- 
twined with each other. 

Cipher writing is the art of writing in 
such a way, that no one can read it, except 
the person for whom it is intended. The 
present usage prefers the term “Crypto- 
graphy”, from the Greek words: kryptos— 
secret and graphein—to write, 


Julius Caesar and Augustus used systems 
which shifted the alphabet. There was so 
much code writing in the fourteenth to 
seventeenth centuries that it was called “The 
Golden Age of Cryptography”. 

All through the ages, cryptography has 
been used by the government, especially by 
the Army and Navy in war time. There 
were codes and ciphers in the Civil War. 
In World War I, cryptography was revived, 
which resulted in codes as a recreation. 

A cipher deals with the individual letters 
or pairs of letters. Ciphers are divided into 
two parts: Substitution and transposition. 
In substitution, words stay in their original 
places, but the letters are different. In 
transposition, the letter, pairs of letters, or 
words retain their original form, but their 
place in the sentence is different. For ex- 
ample: Go you home did? Transposed this 
would be: Did you go home? To know how to 
change it around and decipher it, a pre- 
arranged key is used. When people send 
messages of this sort, they must both have 
a knowledge of the key. 

Cryptcanalysis is the art of resolving 
cryptograms into their texts without the 
key. In solving these, use is made of the 
characteristics of the language in which it is 
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written, In normal English text, letters will 
appear a certain number of times. This 
frequency occurrence is something like this 
in a list of two hundred words: 





A416) Jia) Meee AE SE 
Bas) Se a eh Wu 
ee Houle) M6 2245 ws 
DE Iis. N RN 
E36. Jar Da EL Fe 


This is the order in which they appear: 
ETOANIRSHDLUCMPFYWGEVKJXZQ 

There are also some cryptograms needing 
a special key. Here are some examples: 

Figure 1 shows a plain piece of paper 
with letters written on it. Figure 2 shows 
you the key to the code. It is a slip of 
paper with holes eut out in a certain way. 
The sender also has one with the holes on 
his corresponding with the holes on the re- 
ceiver's key. To write the letters you place 
the key on a sheet of paper and write your 
letter in the holes (Figure 3). Then write 
any letters to fill up the lines. 

The receiver of this piece of paper puts 
the key on the paper and what letters ap- 
pear in the slots are the letters in the code, 
“HELLO, DAVID” (Figure 4). 

You don’t have to use a triangular key 
as I have. You can use any other geo- 
metrical shape. 


— Bernard Katz, 812 
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TRISECTING THE CIRCLE 


In the diagram let diameter PS be tri- 
sected, PO=QR=RS. Construct semicircles 
on each of the segments PQ, PR, QS, RS as 
diameters. Then our original circle is di- 
vided into three parts of equal area: I=II 
=ITI. 





Proof: Let the area of the semicircle de- 
scribed on RS equal A. Then since PR= 
QS=2RS, the semicircles on PR and QS 
will equal 4A in area. Then the difference 
of the semicircles on QS and RS will be 3A, 
as will the difference between semicircles on 
PR and PQ. Since the original circle has 
a diameter three times RS, the original 
semicircle will be 9A. Then by simple ad- 
dition, each of the parts I, II, III will be 
6A in area. 

In our second diagram we trisect the 
circle in still another way. Divide radius 
OZ into three equal segments. Erect per- 
pendiculars at the trisection points L and 
M and describe a semicircle on OZ as di- 
ameter. Then if we use OF and OF as 
radii of concentric circles about O, our 
original circle will be divided into 3 equal 
areas, A= B—C. 





Proof: Let OZ=3. Then OL=LM=MZ 
=1. EL is a mean proportional between 
OL and LZ, ie 1:EL=EL:2 and EL=Y2. 
Likewise MF= y 2, 

Then OE’=0L’rEL’=1+72=3 

Also OF*=0OM’?+ MF°=4+2=6 

Since the areas of circles are to each 
other as the squares of their radii, the three 
circles about O are in the ratio OE*:OF": 
OZ’, or 3:6:9 or 1:2:3. Therefore our orig- 
inal circle has been divided into three equal 
areas. —W. Reich, E61 


BIG FIVE SOLVES ALL 

“No, no, use Ceva’s theorem; it’s just an 
extension, and here's a harmonic pencil. . . 
Say, Redmond, why not integrate to the 
area of an ellipse? ... Curl H division E”. 

The writer heard the above fragments of 
conversation issuing from a room on the 
third floor. Naively walking in, he found 
the mathletes of Brooklyn Tech—the Math 
Team to be exact (but this is a feature story, 
anyway). Here the “ickies” of the school 
gather together and do problems, discussing 
the fact (and proving it) that the nine 
point circle is tangent to the 3 ex circles 
and the inscribed circle (do you follow me? 
Natch!) while this humble reporter strug- 
gles through sines and cosines, 

The team is composed of five boys (a 
slight understatement) who meet with an- 
other school five times a term (Tech isn’t 
the only school). The faculty advisers, 
Messrs. Glaubiger and Heisler, prod the 
team with exercises from past meets. 

“Innocence” (that’s the reporter) asked 
Redmond if he would solve a problem for 
him. The problem was to prove that the 
derivative of log x to the base e is equal 
to 1/x. After hearing this, Redmond (one 
can't call people on this high-brow team by 
their first name) turned to me and with 
a finger pointing to the door shouted, “Get 
out, get out! We don’t do simple problems 
here!” 

Needless to say, I slunk out with his 
harsh words ringing through the corridors 
(it was five o'clock). 

Did anybody ever integrate around a 


corner, huh: —§. Benardete, B62 


MATH TEAM 


Last term, for the second successive time, 
Tech's Math Team placed first in the inter- 
scholastic Math Competition. In the three 
years of its existence, the Math Team has 
risen from seventh place, the first term, to 
second and first in the terms preceding last. 
In previous terms Boys High placed first; 
last term they fell far below Tech’s tre- 
mendous score. 

The members of the Math Team, includ- 
ing substitutes are: H. Segall, captain; G. 
Rabow, co-captain; P. Redmond; H. Gold- 
berger; H. Gildin; S. Storfer; B. Katz; and 
S. Benardete, 

The members of the Team, and the po- 
tential members, meet under the supervision 
of Messrs. Glaubiger and Heisler in 3W7 
every Tuesday and Thursday for practice 
in the solution of problems. 

At the meets, held five times during the 
term, each of the five members is presented 
with the three pairs of problems, which 
must be done within the time limit. Each 
problem correct scores one point; perfect 
score for a meet being 30, for the season 
150. Last term, in addition to placing first, 
Tech came very close to this perfect mark. 

Our Math Team has reached the top and 
stayed there. Now they aim to remain 


there, indefinitely! _o Auerbach. F42 
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STEWART'S THEOREM 


This theorem is extremely useful wher 
a triangle is cut in two by a line throug 
a vertex, as in the case of an altitude, me 
dian or angle bisector. 








Given: Triangle ABC with line CD= 
dividing side c into segments m and n. 

Prove: a'ntb'm=d'et mne 

We make use of the projection formule 
CE being perpendicular to side c. Let El 
=p. Then (1) a =d" tm —2mp in triangl 
ECD and (2) b’=d'tn*t2np in triangl 
ACD. Multiplying (1) by n and (2) b 
m, we have 

(3) a’n=d’n+m’n—2mnp 

(4) bm=d'm+n"m+ 2mnp 

Adding, 

(5) a'ntbm=d'{mtn)tmn(mtn)} 

Since mtrn=e 

(6) a’n+b’m=d’e+mne which is Stewart’ 
Theorem. 

From this result we may easily deriv 
the formula for the median, i.e. where CIl 
bisects AB, making m=n>=%e The 


a’(e/2) rb’(e/2) =d*e+ (e/2)(e/2)c. Multi 
plying through by 4/e, 
2a°+2b’=4d’+c* 
d or 4d’=2a*+2b’”—e’ 
and d=} v2a’+ 2b—c 
R. Spies, B73 
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MATHEMATICS DEPARTMENT 





Every term the Mathematics Department awards Certificates 
of Excellence to the boys distinguishing themselves in the term’s 
work. In the non-Regents classes a minimum of 85 per cent in 
the final examination, and at least 85 per cent as the term mark, 
is required. In the Regents classes a minimum of 90 per cent on 
both the Regents examination and term mark are required. By 
this method a boy who does careless work all term and receives 
100 per cent in the final or Regents examinations does not obtain 
a Certificate. The Mathematics Honor Roll, as determined by 
pupils obtaining at least 90 per cent for the term and 90 per cent 
on the final or Regents examination follows: 


MATH. I SE H. ae 93 97 
<del Ei sii Sachs, I. 13 9% 92 
Pore aiid REDRESS Schindler, S. AIT 90 90 
u ae Schwinger, A. C12 95 90 
EES © ES ES Segrist, E. Fil 90 92 
=) KS ZS Semko, . E13 90 90 
Shor, I. | F12 95 94 
Alloca, R. FILZ 90 91 Shukattis, V. F12 95 96 
Badash, 5, B12 93 94 Siegel, A. Ell 90 9 
Balandis, L. B12 91 93 Slakter, E. A12 90 98 
Barbieri, R. C13 92 92 Specter, C. Cll 98 98 
Baron, A. F12 93 98 Stahl, F C12 93 9 
ore Se 2 a 3i Talbot, M. A22 90 94 
Botton M Bii 95 93 Tessinari, A. Bll 90 92 
ae | » Wallach, J. Ell 90 90 
Castellano, C. F74v 94 93 Wasserman, B. E138 95 95 
Cimino, A. Cil 90 92 Waxgiser, M. Ell 90 94 
Clements, A. D13 94 93 Weinstein, H. Fi 93 90 
Cohen, B F12 35 9 Wood, J. Fi % 9 
Cohen, R Bi3 90 £91 | 
Connors, T, F12 2 98 MATH. U 
Danz, E. F13 90 95 Derd 
Decaminada, F, F13 97 95 Pure and Applied 
Deitz, M E12 92 9 ee: 
Fisch, J. B12 97 98 NAME E 5a da 
Fischer, D. C13 90 94 Go Pë ss 
Frank, A. ESEU E mee C24 93 95 
Fredericks, G. F13 95 96 den ’ E C24 ou 93 
Freiman, C. E13 97 95 ER aN ; A29 95 100 
Freund, H. Cll 95 9 Séi Cu E A ng 
nd AS E mn R 
m er, i el 
Gompper, ( Bil 90 94 SEN J en Gs 5 
r auman, J. 
Hartman, R. Bil 92 91 Pedrick, E. A22 90 90 
ee, ER er D21 8 95 
Hertle W. , EH 9 95 SEA e 
H Em en: 90 Benkowitz, S. C21 90 100 
Heyner HPs H ST SS 82 86 
Daran, - Blasnik, W. c23 96 100 
Holobaugh, O. F12 90 95 Sich È A21 on "o 
pomsey, M. BE ée o Blumenthal, M: C24 95 100 
E | Braverman, L. “B21 90 94 
elt R, rae ar S Brenner, A. A21 90 98 
Lavine T Rii 90 o Callahan, W. A22 90 90 
Sa Castellano, C. F74V 98 96 
Matusow, S. C12 90 90 Caserta. A 96 100 
McMahon, J. C13 90 94 Chin J. ` D23 90 95 
Mebery, A D12 90 98 Ciganeri, M. F22 90 98 
Mebes, W E12 90 96 Cohen, H. c22 92 100 
salad E Al2 92 94 Cohen, M. F22 90 98 
oy, Cll 90 92 Dallaglio, I. Fel 95 95 
ie Vv B13 92 93 D'Antonio, G. A21 95 98 
Pincus, L. F12 90 93 Dalphin, R. c23 90 93 
Politis, A. D13 93 96 DeGianni, J. B23 90 90 
Rauch, 8. Fi2 9 94 Dider iksen, K. GIL 90 93 
Rayman, I. B12 90 92 Dirks, H c22 90 94 
Redman, D. F12 95 96 Donati, A B23 95 100 
Richman, NG Bll 95 96 Doris, B D22 90 90 
ed Fill 9 91 Drop, J E21 95 9 
Rosenthal, E12 90 91 Duda, J C24. 90 95 
Rosenzweig, M. Bil 90 94 Duffy, J. C22 90 95 
Posler, L. E12 96 96 Ebenfleld, H. C23 90 95 
‘r, I. Fil 90 92 Eisenberg, M. D21 95 100 


Ehrman, L. 
Ernst, J. 
Eskenazi, I. 
Eulie, FR | 
Feinberg, H. 
Feldman, H. 
Ferrard, W. 
Fischer, D, 
Fischman, I. 
Fleiss, P. 
Freedman, M. 
Friedman, D. 
panei H. 
Gabay, L 
Gambale, R. 
Gerber, E. 
Gjelsteen, T. 
Glaser, R. 
Goldberg, S 
Goldstein, H. 
Gorelow, M. 
Greenfield, O. 
Grossgold, M. 
Haiken, M. 
Halco, E. 
Halpert, E, 
Heintz, R. 
Helfand, L. 


Hendelman, L. 


Herold, R. 
Hersh, L. 
Hiltz, E. 
Hunt, J. 


Hutchinson, H. 


Jacks, H 
Jackson, F, 
Kahne, E. 
Kaminski, T. 
Kaufman, L. 
Kaestle, 7 
Krause, I, 
Keisch, B. 
Eladko, M. 
Klatt, R. 
Koenig, E. 
Kohl, 2 
Kohn, M \ 
Knox, D. 
Kranser, L. 
Lake, G. 
Laufer, R. 
Larson, R. 
Lerner, B. ' 
Levine, E. 
Liebers, R. 
Linder, R. 
Lindheim, F. 
Lisetza, F. 
Long, J. 
Lo’pez, A, 
Lowey, H. 
MacMullan, D 
Maher, R. 


Mangiaracina, R. 


Markowitz, S. 
Marshall, D. 
Martin, P. 
Mayrbaurl, R. 
McGuigan, J. 
Miller, W. 
Moger, R. 
Murad, e 
Nadel, 
Natasia, T, 
Nazar, E. 
Nelson, C. 
Nervik, J. 


Nicolaysen, C. 


Offenberg, M. 
Ostrowski, A. 
Pane, W. 
Papaliolip, C. 
Paulis, W, 
Pendleton, F, 
Peters, t 
Plawsky, M. 
Plonski, A. 
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Policandritis, E. D22 


Preiss, J. 
Press, L. 
Pritchard, E. 
Redmond, B. 
Reeber, M. 
Reisfeld, M. 


Romani, F. 
Rosenberg, R. 
Rubenstein, C. 
Rumzie, K. 
Runiewies, W. 
Saltman, R. 
Schilling, A. 
Schrag, P. 
Schreiber, H. 
Schroeder, H. 


Schussheim, A. 


Schwab, E. 
Schwartz, H. 
Schwartz, L. 
Stradakos, T. 
Sender, L. 
Seroka, S. 
Shapiro, J. 
Sherlowitz, G. 
Siegel, J. 
Signore, R. 
Singer, R. 
Sitomer, G. 
Skopp, G. 
Skowronek, R. 
Slack, D. 
savino, B. 
Schecker, E. 
Soule, W. 
Stillman, J. 
stone, A. 
Strohbeck, C. 
Swan, W. 
Swick, E. 
Tartanian, C. 
Tauber, N. 


Trautman, C. 


Vevvico, W. 
Vierling, H. 
Wangel, W. 
Wehr, A. 
Weinberg, A. 
Weiner, R. 
Werner, H. 


Westerbund, G. 


Wickstrom, G. 
Williams, F. 
itt, F 


"itt, F. 
Wolfield, R. 
Wood, R. 
Zampariolo, E. 


Zandalasimim,G. 


Zeifman, L. 
Zell, B 
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Asbell, W. 
Aldrich, H. 
Alterman, E. 
Altman, R. 
Atkins, J. 
Äuerbach, E. 
Ausfresser, L, 


E22 90 
C21 9 
F22 90 
A23 90 
E22 90 
F21 93 
A22 90 
G21 90 
D22 95 
A233 90 
A23 95 
B22 9 
B22 9 
D21 98 
B22 90 
B23 93 
A22 90 
D23 93 
F21 97 
A22 95 
D22 90 
D21 97 
n21 £92 
E21 98 
F23 95 
B21 93 
D23 90 
B22 90 
F21 90 
B21 965 
F23 90 
D23 90 
B23 96 
D21 3 
F74v 90 
B23 95 
A21 9 
D21 95 
D21 95 
D21 97 
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E21 96 
C24 90 
F22 94 
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A23 90 
c22 98 
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F23 92 
Eil 95 

23 93 
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C24 98 
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A23 90 
B21 92 
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E31 90 
E31 95 
B31 90 
D32 90 
D32 93 
B32 99 
c33 90 
F31 90 
B33 95 
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B33 94 
D33 90 
B3l 92 
F32 93 
D34 90 
c33 90 
C33 92 


Brady, J. 
Brinker, H. 
Brozinsky, M. 
Bruno, E. 
Bryers, K. 
Burke, E. 
Burkhart, W. 
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Casteran, R. 
Cohen, S. 
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Feinstein, R. 
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Glowacky, F. 
Greenberg, J. 
Herre, J 
Higgs, J. 
Hochheiser, M. 
Ng, H. 
Horden, M. 
Horowitz, J. 
Jacobsen, R. 
Janofsky, L. 
Jasinski, R. 
Jerome, 8. 
Johnson, A. 
Johnson, R. 
Katlowitz, A. 


Kreshin, L. 
Kurlans, W. 
Kurzuis, 8. 
Kwawer, A. 
Latin, E. 
LeDene, D. 
Lesem, R. 
Levine, G. 
Link, A. 
Loftus, D. 
Lopez, A. 
Lopez, P. 
Mardoc, V. 
Marmo, J. 
Meckler, L. 
Mehlhop, F. 


Mendelsohn, E. 


Mendez, A. 
Michel, F. 
Mitchel, S. 


Moskewicus, J. 


Mucknick, S. 
Murphy, E. 
Newman, H. 
Nietert, R. 
Nilsson, W. 
Pantuso, A. 
Pedowitz, I. 
Pelmutter, D. 
Phillips, R. 
Plevich, G. 
Pollack, H. 
Pottash, S. 
Raichek, A. 


Rose, H. 
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Rotfeld, D. F32 90 90 
Rozansky, G c34 91 93 
Rucigay, J. B74v 90 90 
Russell, E c33 90 100 
Sadofsky, J. A31 95 95 
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Silverwater, B. D34 90 100 
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Zurl, A. B8i 93 96 
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Korn, A. 
Kram, P. 
Kramer, J. 
Krieger, L. 
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Kunen, J 
Kypar, M. 
Lamb, D. 
Lanci, T. 


Landgrebe, C. 
Laurensen, R. 


Lawrence, P, 
Lecakes, D. 
Lehrer, J. 
Leider, J. 
Lembeck, W. 
Levinson, A. 
Libello, L. 
Leibowitz, H 
Lifsey, J. 
Lignaru, W. 
Lipshitz, M. 
Loos, G. 
Loshin, A. 
Luftglass, M. 
Lyon, D. 
Malaspina, P. 
Mandell, J. 
Margiloff, I. 
Marshal, W. 
Matyas, S. 
Mayers, M. 
Meier, C. 
Melnick, S. 


Morrongiello, J. 


Moscow, H 
Munter, P. 
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RELATIVITY A MAGIC NUMBER 

Continued from Page Three The number 142,857 is a number such that 

R every cyclic permutation is a multiple of it. 

C , D This means that the digits, if moved in 
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The Michelson Morley experiment used 
this principle to determine the absolute 
velocity of the earth. The earth is theo- 
retically moving through a stationary ether. 
The swimmer is replaced by two light rays 
sent out through the ether at right angles 
from the earth to B and C and are reflected 
back to A (Fig.8). T and T: can be found 
by experiment. The velocity of light 5 being 
known, R could be calculated representing 
the ether wind, or the actual velocity of the 
earth, 

What actually happened was that T, was 
found equal to Ts. This could not be, for 
then the earth would not be in motion. The 
Dutch physicist Lorentz offered an explan- 
ation, suggesting that matter shrinks when 
it moves, and that this shrinkage occurs 


only in the direction of motion. Therefore 
distance AB would be shorter. The swim- 
mer having a handicap in distance AB 


would make the round trip upstream in the 
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same time as if he went cross-stream. 
Michelson did not note this shrinkage be- 
cause his measuring instruments were also 
effected by this shrinkage of motion. Physi- 
cists objected to this easy solution, because 
it seems that it was solely written to cor- 
rect a conspiracy on the part of nature. 


order, will always form a number which is 
a multiple of 142,857. As there are six 
digits, there are six possible arrangements 
of the digits, namely: 
142,857 
428,571 
285,714 
857,142 
571,423 
714,285 
These are all multiples of 142,857. 
142,857 is also the period in the decimal 
expansion of 1/7; that is: 
1/7—0.142857142857142857142 . 
The succeeding numbers of the ovele are 
the periods in the Mengal expanion of x/T, 
where x equals 3, 2, 6, 4, and 5 respectively. 


3 /7—0.4285714285714285 . . . . » 
2/7-—0.2857142857142857 .. >, 
6 /7—0.8571428571428571 . 2... 
4 /7—0.5714285714285714 ..... 


5 /7—0.7142857142857142 . 
—R, Regen B42 


CONSTRUCTING 72° 


1. Draw an indefinite line CA 

2. Divide the line into seven equal parts. 

3. With A as center and AB, equal to 
6/7 of AC, as radius, describe an are. 

4. With C as center and AB as radius 
describe another arc, meeting the first are 
in D, 

5. Draw DC and DA. 

D Angle ADC will be equal approxi- 
mately to 72° 

This can be verified by constructing a 
regular pentagon using angle ADC as an 
exterior angle. If carefully drawn, this 
construction will be accurate to within one- 
half of one degree. 





—H. Kravitz, B64 
Perhaps there was no ether wind, that 
would explain it. Physicists tried many ex- 
periments but they could not seem to dis- 
cover an ether wind. 

In answer to the contradictory Michelson- 
Morley experiment Albert Einstein pub- 
lished his Theory of Relativity in two 
papers, one in 1905 and the other in 1915, 
which gave a more rational solution than 
any other to this intriguing problem. 

—B. Batterman, B63 
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PERFECT NUMBERS 

Have you ever heard of a “perfect num- 
ber”? 

A perfect number is one that is equal to 
the sum of all its divisors, not including the 
number itself. For example, 6—17273, 
and 28=172+417714. 

The only perfect numbers known are all 
even, and they are few and far between. 
From one to forty million there are only 
seven: 6, 28, 496 (1+2+4+8+16+31+62 
+124+248— 496), 8128 (1727478716 
+32+64+ 127+ 254--508+1016 +2032+ 4064 
—8128) ; 120816; 2096128; and 33550336. 

—H. Muskatt, B44 
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FALSE PARALLELOGRAM! 


I shall prove here that: If two opposite 
sides of a quadrilateral are equal the re- 
maining two sides must be parallel. (That 
is to say the figure is either a parallelogram 
or an isoceles trapezoid.) 

Given, the quadrilateral ABCD (Fig. 1) 
with AD=BC. We shall prove AB parallel 
to DC. 

First, erect the perpendicular bisectors 
of AB and DC (therefore P and R are mid- 
points of DC and AB respectively). If the 
perpendicular bisectors coincide, or are 
parallel, then AB and DC, being perpen- 
dicular to the same or parallel lines, will 
be parallel. 

Let us suppose they meet at point O 
(within the figure ABCD). Draw OA, OB, 
OC, and OD. DP=PC since P is the mid- 
point of DC; PO=PO, by identity; and 
angle 5—angle 6 (right angles equal). There- 
fore triangles DPO and CPO are congruent. 





In the same manner triangles ARO and 
BRO are proved congruent. From this, 
AO=ÖOB and DO—OC, 

AD was given equal to BC, so combined 
with the above conelusion, triangle AOL) is 
congruent to triangle BOC. It follows from 
the congruence of triangles DPO and CPO 
that angle l—angle 2 and from the con- 
gruence of triangles AOD and BOC that 
angle 3=angle 4. Hence: 

angle 1+angle 3=angle 2+angle 4 (1) 
But OS is the extension of PO then, 

angle 1+angle 3tangle AOS= 
angle 2+ angle 4+angle BOS (2) 
because each is equivalent to a straight 
angle. Subtracting we have 
angle AOS=angle BOS (3) 

Thus PO (extended) bisects angle AOB 
and from the congruence of triangles ARO 
and BRO, OR must bisect angle AOB. 


D P = c 








Fig. 2 


Therefore PS and OR coincide. AB and 
DC, both being perpendicular to the same 
straight line, must be parallel. 


So far we have only proved this when 
O lies within the quadrilateral. The follow- 
ing two cases are similar in operation to 
the above, 

If O lies without ABCD (Fig. 2) angle 
1=angle 2 and angle 3=angle 4 as before. 





Fic. 3 
But here: 
angle 1—angle 3=angle 2—angle 4or (1) 
angle DOR=angle COR EN 


Here OR again bisects angle DOC and so 
does OP. Therefore OP and OR again co- 
incide and AB is parallel to DC. 

In the third case (Fig. 3) if O and P 
coincide (that is, O lies on DC) by similar 
reasoning triangle AOR and BOR are con- 
eruent and triangles AOD and BOC are 
congruent. Therefore: 
angle 3=angle 4 and angle 5=angle 6 (CL) 
Consequently: 
angle3+tangle 5=angle 4tangle 6 (CG) 
or OR is perpendicular to DC as well as 
AB. This also holds if O coincides with 
R, so that, again, AB is parallel to DC. 

Since the angles A, B, C, and D are not 
fixed, quadrilateral ABCD may have its legs 
in a position to show a trapezoid. This 
however does not impair the proof, 

The figure is either a parallelogram or 
an isoceles trapezoid. This is obviously 
false! Where is the fallacy? 

This fallacy, as in many others, lies 
in the construction. If properly constructed 
the perpendicular bisectors meet without the 
quadrilateral (as in Fig. 2) but they meet 
far enough outside so that CO falls outside 
of CB. Therefore, 

angle BOP=angle 2rangle 4 
not angle 2—angle 4. 

An accurate construction is not merely a 

Math teacher's whim, but good sound advice, 
—E. Auerbach, F42 





WINE TO WATER 


engaged in 
base 


A medieval alchemist was 
experimentations; not in turning 
metals into gold, but in changing wine into 
water. He performed the following: He 
had two glasses, one half full of wine, the 
other half full of water. He took one tea- 
spoonful of the wine, and poured it into the 
half-elass of water, stirring thoroughly. 
He then took one teaspoonful of the mixture 
and poured it into the wine. His problem 
now was: Is there more wine in the water, 
or more water in the wine? What do you 
think? 

At first he thought there would be more 
wine in the water, but some deep thought 
eonvinced him that this was not so. 

He reasoned thus: “From the wine I 
have removed one teaspoonful, minus that 
small amount which was returned to the 
wine from the mixture. From the water, 
I have removed also one teaspoonful, minus 
that same amount. For, the same small 
quantity of wine that was in the spoonful 
of mixture, which was added to the amount 
of wine in the glass, and therefore sub- 
tracted from the amount of wine that was 
missing, was also subtracted from the waler 
missing from the half-elass of water, be- 
cause it took up room in the spoon. There- 
fore, there is just as much wine in the 
water as there is water in the wine.” 

If youre a bit confused, think of the 
poor alchemist! After that little experi- 
ment, he stuck to wold and base metals! 

—J. Horowitz, F42 


= Se = mMM NEE —- 


TRANSATLANTIC TEASER 


Two ocean liners, the SS Washington 
and the SS America, enroute to Hamburg, 
leave New York simultaneously. They are 
both going to spend exactly five days in 
Hamburg. The SS America makes 30 
miles per hour going to Hamburg, and 40 
miles per hour returning. The SS Wash- 
ington makes 35 miles per hour each way. 
Which ship will get back first? 

SOLUTION: Let us say that the steam- 
ship distance from New York to Hamburg 
is 3360 miles. This is fairly near the 
exact distance.) It will take the SS 
America going at 30 miles per hour, 112 
hours to get to Hamburg. Returning at 
40 miles per hour will take only 84 hours, 
a total traveling times of 196 hours, 

The S.S. Washington, roine at 35 miles 
per hour, will take 96 hours going and the 
same amount of time returning; a total of 
192 hours. 

Since they Both dock for the same length 
of time in Hamburg, the SS Washington 
will get back to New York four hours be- 
fore the SS America. 

That the SS Washington, whose speed 
is the average between the two speeds of 
the S.S. America, gets back first is explained 
by the fact that x/30+x/40 is greater than 
Ze /35. 

—R. Lessem, B42 
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IRISECIION OF THE ANGLE 


Every once in a while we see in some 
paper or magazine a reputedly successful 
solution of the problem of trisecting an 
angle. All such solutions are false, since 
we can prove conclusively that an angle in 
general cannot be trisected by means of 
straight edge and compasses, if we restrict 
ourselves to drawing a finite number of 
straight lines and circles. 

In the usual type of trisection, the fallacy 
is one of the following: 

1. The “solution” is approximate. 

2. Instruments cther than straight edge 
and compasses are used. 

3. There is a logical fallacy in the sup- 
posed proof. 

4. A special angle has been used. 





In Fig. 1, we are given angle AOB—Se, 
and trisector OT, so that angle TOB=#. 
Lay off a unit length on OA. Draw AC 
parallel to OT, meeting OB extended at C. 
Then angle DCO—e, Draw OD equal to 
a unit length. Triangle DAO is isosceles, 
hence angle ADO=angle DAO=206. There- 
fore angle DOC=e and triangle DOC is 
isosceles. DC=DO—AO=1. Let OC=x and 
AD=2y. Let a equal the projection of OA 
on OB. Then a—cos 38. We have triangles 
CMD, CNA and CLO similar to each other, 
so that 

x/2:1=xt+a:1+2y—1+y:x 
Eliminating y, we get 
x"—3x—2a—0) u 
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If the point C, or its distance x along OB, 
can be determined, the problem is solved 
by joining C to A and constructing a tri- 
sector parallel to AC through O. Thus our 


dus 
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geometric problem has been reduced to the 
algebraic one of solving a cubic equation. 
However this cubic equation in general has 
no roots that are constructible by means 
of the straight edge and compasses. 

A famous trisection of the angle is sup- 
posed to have been devised by Archimedes 
about 225BC. In Fig. 2, we wish to tri- 
sect angle AOF. 

Draw a circle with radius r, and center 
at O the vertex of the given angle. Pro- 
duce a chord BE of circle O to C, which is 
on AO extended, so that EC=r. Then EC 
=EO=BO=r. Therefore angle BCO= 
angle EOC=e, and angle OEB=angle OBE 
—28. Angle AOB is an exterior angle of 
triangle BOC and is therefore equal to 36. 
Hence angle OCD=1/3 angle AOF. 
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The construction is faulty only in that it 
is impossible to locate points E and C by 
means of the straight edge and compasses 
alone. ‘ 

The Instrument of Pascal, shown in Fig. 
3, utilizes the above proof. We have EC= 
EO=BO>-r. 

Point C slides in slot ED. Bars OE and 
OB are hinged at O, and OE and CED are 
hinged at E. To trisect angle AOF fix bar 
OB on side OF and move C until it falls 
on OA extended, as shown in the diagram. 

An interesting method of trisecting any 
angle AOB is by laying off an arbitrary 
length PQ on a single straight edge, as 


shown in Fig. 4, Let PQ=2a. On side OB 
lay off OT=a. 

Draw TX perpendicular to OA, and TY 
parallel to OA. Place the marked straight 
edge so that it passes through O and so that 
P and Q fall on TX and TY respectively. 
Then OPQ trisects angle AOB. For, if M 
is the midpoint of PQ, then PM—MQ=MT 
=a. Since OT=a, angle MOT=angle OMT. 
Since MQ=MT, angle MQT=angle MTQ. 
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Therefore since it is an exterior angle of 
triangle MQT, angle OMT=angle MOT=z 
angle MOT But angle AOQ—angle MOT, 
Therefore angle MOT=2 angle AOQ, or OO 
is the trisector of angle AOB. 

The T-square that we use in mechanical 
drawing can also be used to trisect any 
angle. We take the T-square in Fig. 5, 
where QT is the perpendicular bisector of 
PR. We wish to trisect angle AOB. Place 
edge QT of the T-square along side OB 
and mark points C and C’ at distance PQ 
from OB. Draw CC’. Insert segment PR, 
so that P falls on OA, R on CC’, with QT 
passing through O. Triangles POQ, QOR 
and ROM are congruent. Therefore angles 
POQ, QOR and?ROM are equal, i.e. angle 
AOB is trisected. 

This can also be done with the tomahawk 
type of instrument shown in Fig. 6. A 
semi-circle with radius QR is on one end of 
the T-square. Thus PQ—=QR=RS. Angle 
AOB is to be trisected. The angle is tri- 
sected Immediately as shown in the diagram 
when the cirele is tangent to one side of the 
angle, 

The conchoid of Nichomedes may also be 
used to trisect an angle. In Fig. 7, bar 
CD is put along AB. Peg E slides in the 
groove in bar CD, and peg H slides in the 
groove in bar ST. Peg H is in bar KL. 
Moving bar ST so that H lies on KL and 
E lies on AB, T traces out the conchoid 
MNO. 


Contanued on Next Page 
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TRISECTION OF THE ANGLE 


Continued from Preceding Page 
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Suppose we wish to trisect angle YOA in. 


Fig. 8. Construct AB perpendicular to OY. 
From O, with AB as a fixed line and PA= 





2A0, describe a conchoid meeting OY at Q. 
Construct AT perpendicular to AB, 
OT cutting AB at N. Then angle TOY= 
1/3 angle YOA, i.e. YOA is trisected. 

To prove the above construction, let M 
be the’ midpoint of NT. Then TM=MN= 
AM. But NT=20A. Hence MA=OA and 
angle AOM=angle AMO=2 angle ATM= 
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2 angle TOQ. Therefore angle AOM=2/3 
angle YOA, and angle TOQ=1/3 angle 
YOA, i.e. OT is the trisector of angle YOA, 


—S. Alford, B71 
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ZENO AND MOTION 


Among the many paradoxes concerning 
infinity, those presented by Zeno of Elea 
(Fifth Century B. C.) have never been 
settled to the complete satisfaction of all 
mathematicians. 

Zeno’s major theory was: Motion is tm- 
possible. This conclusion is amazing but 
the argument is rather convineing. Let us 
look at it. 

“To go from any point P to any other 
point R we must first go half the distance 
from P to R, then half the remaining dis- 
tance, then half the distance then remain- 
ing, and so on.” This implies that the pro- 
cess is to be repeated an infinite number of 
times. “Now regardless of how small the 
Successive distances become, each one re- 
quires a finite length of time to cover. 
And,” argued Zeno, “the sum of an infinite 
number of finite intervals of time must be 
infinite. Therefore, we can never get from 
P to R however close together they may be.” 

He did, beyond this, claim that, because 
of this infinite divisiblity of space, motion 
could not begin and that a moving object 
must be at once in motion, because it occupies 
space when at rest. He also urged that 
a space of time might, in different relations, 
be long and short, reminding us of certain 
features of the theory of relativity. 

To his “impossibility of motion” a number 
of solutions have been offered. The very 
obvious one would be to challenge the state- 
ment: The sum of an infinite number of 
finite intervals of time must be infinite. 
This statement is generally true, but not 
always. If these infinite intervals become 
larger, progressively, the sum leads to an in- 
finite geometric series; but the sum of an 
infinite geometric progression, where the 
ratio is less than one, is finite, and there- 
fore motion is possible and we do get from 
P to R. 

In spite of his rather illogical arguments, 
this philospher who lived shortly after the 
death of Pythagoras, contributed a note- 
worthy advance to science. 

— E, Auerbach, F42 








DIFFERENCE OF TWO SQUARES 
Supppse we wish to find the difference 
between 21° and 17°”. If we let 21=x, 17=y, 
and the difference equal z, we have 
Ka et 
(x—y) (xty)=z 
then substituting 
(21—17) (21+17) =z 
(4) (38) =z 
152=7 
Now if we wish to square a number like 
1297, we pick a number near it that we 
can square easily, as 1300. 
1500°=1.690,000, and usine our formula 
1297) (1300+1297) =z 
(3) (2597) =z 
1791=2 
Then since 1300 was larger than 1297 we 
subtract the difference from 1300° (1,690,- 
000) and we get the correct answer 1,682,- 


209. —L, Collins, F53 





LIFT AND DRAG FORMULAS 


Continued from Page Three 


ple of p/2, or the mass density of the air 
in slugs divided by two. 

(7) K(x)=(C(1)) (p/2) and 

K (y) = (C(d)) (p/2) 

In which C(l) and C(d) are the coeffici- 
ents of lift and drag, respectively. These 
are plotted on a table versus the various 
angles of attack (angle formed by the chord 
line of the wing and the direction line of 
the relative wind), since they vary with 
the latter. (Figure 3). We are now able 
to write a complete formula for the total 


lift and drag of a wing, substituting the ` 


values found of K(x) and K(y) in equa- 
tion 6. 
(3) .*. Lift=C(1)pSV*/2 
Drag—C(d)pSV*/2 
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Prob.: An airplane has a wing with an 
area of 169 square feet, the airfoil is a 
Clark Y, the angle of attack is 3°, and the 
airspeed is 78 miles per hour. Under sea- 
level conditions, what is the lift and drag? 

We first put down our formulas 

L=C(l)pSV’/2 and D=C(d)pSV’/2 
and note that the various factors are in 
different form from those given. Therefore 
it is first necessary to transform these into 
the required units: 

v=78 m.p.h,=114.4 feet per second 

p=.002378 slugs at sea level 

Next we must find what the coefficients 
of lift and drag are under the given con- 
ditions (namely, with a Clark Y airfoil at 3° 
angle of attack). These are found by re- 
ferring to a characteristic graph for the 
specified airfo¥l, in this case figure 3. The 
graph shows us that at 3° angle of attack 
the coefficients of lift and drag are .57 and 
.03 respectively. Now all the necessary in- 
formation has been obtained, and we merely 
substitute these figures in our formulas: 

Lift= (.57) (.002378) (169) (114.4)*/2 

Drag=(.03) (.002378) (169) (114.4)? /2 

Ans.: Lift=1499 lbs.; Drag—79 lbs. 


—C. C. Abt, 813 
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SIR Isaac NEWTON (1642-1727) ALBERT EINSTEIN (B. 1894) 


CHRISTIAN HUYGENS (1629-1695) 


Dutch mathematician and astronomer 


Theory of Relativity 


Developed differential calculus 


